Two experiments were conducted to investigate the effect of feeding endophyte (Acrernonium coenophialuml-infected fescue Westuca arundinacea Shreb.) seed on LH secretion in postpartum beef cows and in cycling heifers and cows. In Exp. 1, spring-calving primiparous Angus cows (n = 16) were pair-fed for 75 d diets that contained endophyte-free or endophyte-infected (95%) fescue seed that contained 1.3 pg/g of ergovaline and 5.2 mg/g of saturated pyrrolizidines. Serial blood samples for basal and GnRHstimulated serum LH analysis were obtained on d 7, 28, 42, and 56 of the study. The endophyte had no effect on LH secretion (basal, pulse frequency, and amplitude) or milk production. Average daily gain was decreased (P < .05) in cows that consumed infected fescue seed compared with controls (-.20 vs -.01 kg, respectively). Basal serum prolactin concentrations were reduced (P < .011 in treated compared with control cows (8.9 vs 25.4 ng/mL, respectively) on d 70. In Exp. 2, cycling Angus heifers (n = 8; age = 2 yr) and cows (n = 8; age = 4 yr) stratified by age were pair-fed for 40 
Introduction
Cattle grazing tall fescue (Festuca arundinacea Schreb.) infected with the endophyte Acremonium coenophialurn often exhibit signs of fescue toxico-J. Anim. Sci. 1992. 70:3483-3489 sis. Regnancy rates were decreased as much as 40 to 60% in cows that grazed high ( > 80% tillers infected) vs low I c 5%) endophyte-infected fescue pastures (Schmidt et al., 1986; Gay et al., 1988) .
Endophyte in seed, hay, or green forage reduced feed intake (Hemken et al., 1979; Schmidt et al., 1982; Stuedemann et al., 1989) . In adequate energy intake resulted in decreased serum LH concentrations in postpartum cows (Lishman et al., 1979; Echternkamp et al., 1982) . Therefore, fescue toxicosis may indirectly impair reproduction via decreased intake. Revious fescue studies (Schmidt et al., 1986; Gay et al., 1988) dealing with reproduction in cattle did not consider intake differences.
The mechanism(s1 for impaired reproduction is not well characterized but decreased embryo survival occurred in beef heifers that grazed 3484 MIZINGA ET AL. (Rahe et al., 1991) . Also, McKenzie and Erickson (19911 reported decreased basal and stimulated serum LH, FSH, and folliculogenesis in heifers fed endophyte-infected fescue hay.
The objectives of the present study were 11 to investigate the effects of pair-fed diets that contained endophyte-infected or noninfected fescue seed on LH secretion in postpartum, anestrous, primiparous Angus cows and in cycling cows and heifers, during the luteal and follicular phases of the estrous cycle and 21 to assess the effect of the endophyte on postpartum interval, milk yield, luteal function, and ADG. Serum prolactin (PRL) was monitored to assess the effect of the endophyte.
Materials and Methods

Experiment 1
Sixteen spring-calving primiparous Angus cows (375 f 36 kg and 14 f 9 d postpartum, mean f SDI paired by parturition dates were randomly assigned to diets that contained either 95% endophyte-infected (E + I or noninfected (E-) fescue seed.
The cows were maintained in drylot for 75 d (May 4 to July 18, 19891 and fed their respective diets (Table 11 . Concentrations of ergovaline, determined by HPLC (Yates and Powell, 19881 , and saturated pyrrolizidines, determined by capillary gas chromatography (Yates et al., 19901, were 1.3 pg/g and 5.2 mg/g, respectively, in E+ and undetec- RIA Wallner et al., 1983) in samples obtained before and after TRH. Assay sensitivity for PRL was 1.7 ng/mL with intra-and interassay CV of 8.3 and 14.2%, respectively. Blood for serum progesterone RIA (Dunlap et al., 19811 was obtained twice a week to determine ovarian activity. Assay sensitivity for progesterone was .06 ng/mL with intra and interassay CV of 7.9 and 12.99'0, respectively. Blood samples were allowed to clot for 1 h at ambient temperature and stored at 4OC overnight. Serum was then separated. 
Experiment 2
Sixteen cycling A n g u s (338.1 f 8.4 kg, mean f SD) heifers (n = 8) and cows (n = 8) 2 or 4 yr old, respectively, were paired by age and randomly assigned to diets that contained either the 95% endophyte-infected (E+) or noninfected (E-) fescue seed as described in Exp. 
Statistics
Statistical analyses were conducted using the GLM procedure of SAS (1988). Serum LH (basal concentration, pulse frequency, amplitude, and area under the GnRH-stimulated LH curve), basal PRL, progesterone, and milk production values were analyzed as a split-plot within randomized block design with pairs as blocks. Basal LH concentration was defined as the mean of all values except pulse concentrations during the initial 7 h of a serial bleed. A secretory pulse was defined as a concentration increase 2 50% above the previous nadir followed by at least two points on the downslope (Peck et al., 1988) . Amplitude was calculated as the difference between pulse magnitude and basal concentration. A serum progesterone concentration 2 1.0 ng/mL in two consecutive samples was the criterion for return to ovarian cyclicity. Ovulation (the end of postpartum anestrus) was assumed to have occurred 3 to 4 d before the progesterone increase (Stevenson and Britt, 1980) . Average daily gain and TRH-stimulated PRL concentration data were subjected to a two-way analysis with pairs as blocks.
Results
Experiment 1
Basal LH concentrations, LH pulse amplitude, and frequency of LH pulses were similar between E+ and E-cows ( Table 2) . Day-70 serum samples were not analyzed for LH because 10 cows were no longer anestrous. On d 7, E+ cows secreted less (P e .051 LH in response to GnRH than E-cows. After that, there were no differences in response to GnRH. Basal serum PRL concentrations were decreased (P e .01) in E+ compared with E-cows on d 70 (Table 3) . Milk production was not affected by treatment ( 
Experiment 2
Basal LH concentrations, LH pulse frequency, LH pulse amplitude, and area under GnRHstimulated LH curve were similar between E+ and E-animals during both phases of the estrous cycle ( 
Discussion
Ergopeptide alkaloids found in leaves and seeds of infected fescue plants (Lyons et al., 1986) have been implicated in fescue toxicity mates and Powell, 1988). Ergot alkaloids (Boissier, 1978; Garner, 19891 and synthetic derivatives such as bromocriptine (2-Br-a-ergocryptine; CB 154) and ergocornine are dopaminergic agents that suppress GnRH-induced secretion of LH as well as basal and TRH-stimulated plasma PRL (Donnelly and Dailey, 1991) . In adult rats, bromocriptine reduced serum LH (Mark6 and Fluckiger, 19701, whereas ergocornine inhibited spontaneous ovulation (Kraicer and Strauss, 1970) . Other actions associated with various ergot compounds include pressor activity, blockade of serotonin receptors and a-adrenoceptors, and uterotonic effect (Berde, 1980) . Therefore, ergot alkaloids present in endophyte-infected fescue may impair reproductive function by altering gonadotropin secretion, uterine contractile activity, blood flow, or a combination of these. reported a 23% reduction in basal LH and reduced estradiol-stimulated LH, PRL, FSH, and folliculogenesis in 3-mO-Old heifers fed 100% endophyte-infected fescue hay. However, the endophyte may have resulted in intake differences. The disparity in effect on LH secretion in 3-mO-Old heifers compared with older heifers and cows may also reflect age-related differences. The diminished response of E+ cows to exogenous GnRH on d 7 in Exp. 1 may indicate a deficit in releasable LH or an impairment of GnRH receptors transiently caused by the endophyte.
Serum PRL is frequently decreased in cattle with fescue toxicosis (Hurley et al., 1981; Stidham et al., 1982a) . In Exp. 1, serum PRL was significantly decreased only a t 70 d, suggesting either that exposure to the toxic principal might have been inadequate or that other experimental conditions prevented this effect. In Exp. 2, the E+ diet had no effect on serum PRL. Fescue toxicosis has been attributed to ergopeptine alkaloids present in endophyteinfected forage and seed (Lyons et al., 1986) . The quantity of ergopeptine alkaloids necessary to decrease serum PRL in cattle has not been established. However, serum PRL was not decreased in calves that grazed moderately (7.5 and 15%) infected fescue (Ghorbani et al., 1989) .
Also, Thompson et al. (19871 reported inconsistency in the reduction of basal PRL in steers that grazed E+ fescue. Therefore, the lack of a decrease in serum PRL in our study may not imply that toxicosis was not achieved. In a study by Peters et al. (19891, cows that ingested approximately 1,780 pg/d of ergovaline from grazing high endophyteinfected tall fescue for 120 d had decreased intake and ADG. Similarly, ingestion of 1,052 pg/d of ergovaline via endophyte-infected fescue hay fed to drylot steers for 12 wk resulted in a 10% reduction in intake and elevated rectal temperature (Garner, 1989 therefore, received more ergovaline than would be typical under grazing conditions. In contrast with the grazing studies of Peters et al. (1989) and drylot experiments (Garner, 19891 , animals in our experiments may have had a greater energy intake. This may have attenuated the effects of the endophyte. The consistent refusal of a portion of the E+ diet in both Exp. 1 (d 15 to 75) and Exp. 2 (d 4 to 40) was evidence of a n endophyte effect and is analogous to reduced forage intake ) associated with toxic fescue.
In contrast with other studies in which milk production was reduced by endophyte when ewes were fed green chopped E+ fescue or wheat (Stidham et al., 1982b1 , or lactating dairy cows were fed E+ fescue forage (Strahan et al., 19871 , milk production was not influenced by the endophyte in this study. Peters et al. (19891 reported that 205-d adjusted weaning weights of the calves of dams on E+ were decreased compared with calves from dams on E-pastures, suggesting that milk production was decreased by the endophyte. However, in the aforementioned studies, differences in intake caused by the endophyte were not eliminated and could account for decreased milk production with E+. The effect of endophyte on postpartum interval could not be ascertained in the present study due to numbers used and a limited (75 d1 observation period. However, no differences in postpartum interval were apparent.
The reduced plasma progesterone on d 30 in E+ animals in Exp. 2 may indicate increased sensitivity to PGFza, which could result in untimely luteolysis consistent with the decreased embryo survival reported by Rahe et al. (1091) . In another study (Ahmed et al., 19901, heifers that grazed endophyte-infected fescue had corpora lutea (CL) with increased cellularity and altered cellular morphology (numbers of mitochondria, lipid droplets, and secretory granules were increased). However, neither plasma progesterone nor CL weight was affected. Morphologically altered CL could account for the apparent increase in sensitivity to the luteolytic action of PGF2a.
The decreased ADG in E+ animals in both experiments indicates that other mechanism(s1 in addition to reduced intake may be involved in impaired animal performance. Hannah et al. (1090) proposed that alkaloid(s1 present in infected tall fescue seed inhibited ruminal fiber digestion in sheep. Additionally, activation of the hepatic mixed-function oxidase system was observed in ewes fed endophyte-infected hay, and increased respiration rates and rectal temperatures indicated lowered metabolic efficiency (Zanzalari et al., 19891. Fiorito et al. (1991) reported greater nitrogen retention in wether lambs fed E-than in those fed E+ fescue hay of similar nutrient composition. One or more of these endophyte effects could result in decreased weight gains. In contrast, when rats were pair-fed diets that contained E+ or E-fescue seed, there was no difference in ADG attributable to endophyte (Neal and Schmidt, 1985) .
Our results indicate that the effects of the endophyte are not merely an expression of irnpaired intake but include toxicological actions. The lack of effect of endophyte on serum LH in spite of ergovaline intake a t least 50% greater than the typical field exposure suggests the LH secretion is not affected directly by the endophyte.
Implications
The poor animal performance on endophyteinfected fescue cannot entirely be accounted for by decreased intake. Therefore, other mechanisms must be explored to elucidate fescue toxicosis and facilitate the development of management techniques to alleviate losses. Decreased luteinizing hormone secretion may not be a mechanism for impaired reproduction in animals ingesting endophyte-infected fescue.
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